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Conceptual Thinking
Rationale
Manufacturing; being easily the most complex and challenging part of an organization, requires high-order conceptual skills. The manufacturing function is most effectively managed as a system, yet most of the thinking brought to bear on manufacturing problems and opportunities is discrete. This is not surprising in light of findings that only a third of students in U.S. colleges and universities have thinking abilities that can be classified as conceptual. The didactic approach to instruction employed in most secondary schools and universities does not prepare students to understand and manage systems. Similarly, the teaching of engineering emphasizes analytical skills, but imparts little in the way of integrative or synthesis skills that will enable students to transcend thinking about discrete parts in order to understand and implement systems.
Recommendation
NSF should fund research to identify, analyze, and document secondary school and university curricula that successfully teach conceptual and integrative thinking. The results of this research should be made widely available, and a panel comprising the educators responsible for designing and delivering the successful programs should be empowered to recommend necessary changes in secondary, university, and graduate curricula.
Cooperative Behavior
Rationale
Although manufacturing is increasingly relying on distributed and cooperative approaches to problem solving, little research has been done on the factors that foster or suppress cooperative behavior, Neither organization of education and training programs nor the philosophy of education have received much attention, though these are at least as important as program content in inculcating work habits. As cooperation and shared responsibility become more important to manufacturing, educators and trainers need tc know how their actions and attitudes, as well as the curricula influence behavior. In addition, research is needed at the human-aining content of apprenticeship and cooperative programs.
